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Abstract: Background: A dynamic training approach close to clinical work and research is highly
requested by health sciences students. The aim of this paper is to present the organizational model
of a student-promoted and student-managed surgical congress that encourages the acquisition of
transversal competencies among the students in charge of the organization of the Congress. Methods:
A two-day surgical congress for medical students organized by themselves was held. Each day
comprised two separate sections corresponding to different surgical specialties; sections included
three types of activities: conferences, round tables with guest professors, and practical workshops.
Once the Congress had finished, an online survey was carried out to evaluate 10 items scored from 1
to 4. To assess the acquisition of transversal competences among the students organizing the congress,
three evaluations were carried out by the professor involved in the organization of the congress.
Results: The congress had great acceptance among the students, filling 150 available places with an
attendance rate of 100%. The survey showed a high assessment of the subjects (3.48/4), conferences
(3.48/4) and workshops (3.27/4). Evaluation of the round tables was significantly lower (2/4). A
total of 99% considered the congress to have been useful in its formation process and 100% would
recommend it. The grade of transversal competences among the students organizing the congress
showed a significant increase between the first and the third evaluation, being between 1.24 and
7.25 times higher. Conclusions: the student-led student surgical congress is a well-evaluated activity
for medical students, and promotes, among its organizers, the acquisition of transversal competences.
Keywords: transversal competences; skills; medical degree; congress; medical teaching
1. Introduction
The World Conference on Higher Education held in Paris in 1998 was the trigger for a
process of change in the paradigm of education for European universities. Its publication in
1999 was a milestone in the beginning of transformation of university education, focusing
on the development of transversal competences, in parallel with the acquisition of the
curricular objectives of the different undergraduate studies [1]. Therefore, competency-
based learning is not a new concept originating in the Bologna process; rather, the first
references appeared in the 1960s and 1970s, and re-emerged strongly in the late 1980s and
early 1990s. The reference to some competences as transversal indicates that they extend
beyond the area of knowledge of the subject to which it belongs and that their contents
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will be defined by the job market and the social environment that the graduates will join
once they finish their academic training [2].
Traditionally, teaching and learning in the medical field have been focused, almost
exclusively, on achieving the specific skills of the discipline or medical science, obviating
the need to implement those with transversal features. However, because of the Paris
conference, the implementation of the Bologna Plan, and the establishment in 2010 of a
European Higher Education Area, there has been a phenomenon of review and adaptation
encouraging the incorporation of transversal competences in the new curricula, restructur-
ing the teaching–learning process, with the student being its main actor. Therefore, on the
basis of the five competency domains collected by the III Conference of Higher Education
of the UNESCO Asia–Pacific Region [3]—interpersonal skills (in relation to other people),
intrapersonal skills (self-control, autonomy and motivation), critical and innovative think-
ing, global citizenship, and media and information literacy—the University of the Basque
Country developed a set of eight transversal competences [4]. These domains or capacities
must be developed in the individual themselves, combining skills and attitudes based on
values and personal confidence [5].
To this end, the idea of organizing and promoting a congress themselves came up
among the students of the Faculty of Medicine and Nursing of the University of the Basque
Country. It had to be an activity that would provide incentive and motivation while, at
the same time, allowing the transversal development of the aforementioned competences.
With this purpose, the first Congress of Surgery for Medical Students was organized in
the 2016/2017 academic year [6], with three consecutive annual editions having been
held to date [7,8]. The implementation of these events forces students to develop, among
others, the capacity for leadership, organization (individual and collective), teamwork,
autonomy, and critical reflection. In this way, the congress sought to promote participation
in an educational, instructive, enriching and high-quality event while, at the same time,
stimulating personal initiative and professional interest in the surgical field. The aim of
this work is to present the organizational structure of the Congress of Surgery for medical
students, organized by themselves, analyzing the degree of satisfaction of the attendees,
as well as evaluating how the organization of the congress promotes the acquisition of
transversal competences among the student members of the Organizing Committee.
2. Materials and Methods
To organize each edition, at the beginning of each academic year (in the month of
September), approximately 5–6 months before the Congress was held, an Organizing
Committee of the Congress was constituted; it consisted of 5–7 members, of which 1 was a
professor in the Department of Surgery, teaching in the Medicine degree; the rest of the
members were students of various courses of the degree in Medicine. The major burden of
organization and staffing was assumed by the students. The students themselves promoted
the activities and proposed the initial requirements, whether in terms of staff, logistics,
funding or technical aspects (reservation of facilities, provision of fungible material for
the workshops, provision of medical equipment (for example, ultrasound equipment))
necessary to carry them out.
The students themselves were also in charge of conducting and teaching the practical
workshops; for this purpose, students from the third and higher grades were recruited.
Previously, all of them had acquired the necessary technical knowledge to develop the
courses with ease. When skills had not yet been learned as part of the academic curriculum
(e.g., laryngeal dissection and tracheotomy), the students in charge of teaching them were
trained by the specialist professors in the area in the months prior to the Congress; in order
to be able to teach the workshops, the students had to obtain the approval of the specialist
professors in the area. Approximately 30 students were involved in teaching the practical
workshops (2–3 students in each workshop).
The faculty member’s role on the Organizing Committee was to supervise or coor-
dinate the activities as a whole. In this way, the professor played a role as a knowledge
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facilitator, rather than occupying the traditional role of a transmitter of knowledge, with
the students assuming an active role in their formation. The task of the professor was
to validate the activities from an organizational point of view, as well as to modify or
adapt them to the curriculum of the degree in Medicine; none of the activities (lecture,
workshop or round table) were carried out without the approval of this faculty member.
In parallel, a Scientific Committee was also constituted, which served as a consultant.
This Committee consisted of specialists in each of the different medical fields in which
the workshops/conferences were subdivided; they were contacted when searching for
specialists who could participate as invited speakers in the proposed conferences, as well
as for the inclusion of the most appropriate medical/academic contents for each workshop.
To ensure the success of the organization and execution of the congress, the student
members of the Organizing Committee met monthly with the professor member of the
Organizing Committee. The tasks necessary for carrying out each practical workshop or
conference (contacting the speakers, searching for material, etc.) were divided among
the students and, at each meeting, they reported on the degree of achievement of the
objectives established for each of them according to the different stages of organization of
the congress, as well as the difficulties experienced (if any). During these meetings, the
professor in charge took the opportunity to evaluate the transversal competences acquired,
according to the rubric indicated in Table S1 (Supplementary Materials). This evaluation
was carried out at the first meeting, an intermediate meeting and at another meeting after
the congress. The evaluation was carried out individually, for each of the student members
of the Organizing Committee, and then the mean of each of the three evaluations was
calculated and plotted on a radar chart.
In the first edition, the surgery congress for medical students took place on two
consecutive days, structured in 3 types of activities according to their typology: plenary
sessions or conferences, round tables and debate, and practical workshops. The first two
were intended to encourage analysis and debate among attendees and invited speakers. On
the other hand, and taking advantage of the fact that surgery is a highly practical discipline,
interactive practical workshops allowed the development of communication, leadership
and teamwork skills. According to the differences in the grade of surgery training of the
enrolled students, including students from the first to the sixth degree year, the practical
workshops were divided into two itineraries, so that the subject was adapted to their
academic level training. Those students who attended the congress and belonged to the
first or second year of the degree in Medicine were automatically assigned to itinerary A,
while the rest of the attendees (from the third to the sixth year) were assigned to itinerary B.
In the last edition of the congress in the 2018–2019 academic year, thematic Section 1
of the first day included the specialties of Neurosurgery and Vascular Surgery. Two confer-
ences were given: “Neurosurgery yesterday, today and tomorrow” and “Vascular Surgery,
a risky surgery?” As practical workshops associated with this thematic section, a “suture”
workshop was held for itinerary “A” (first and second grade years), while itinerary “B”
did the same with a “brain dissection” workshop. In the second section, the specialty of
Otorhinolaryngology was addressed. Two conferences, “Challenges and future of Otorhi-
nolaryngology in the XXI century” and “Applications of Biomedical Research in Surgery”,
served to conceptualize the clinical future of the specialty, as well as its research areas. The
workshops carried out in this section consisted of an “Ear, nose and throat basic explo-
ration” gymkhana for the first itinerary (A) and a “laryngeal dissection with tracheostomy”
workshop for the second itinerary (B). An ear, nose and throat basic examination gymkhana
was organized in 10 stations: audiological tests and oropharyngeal examination, otoscopic
examination, cranial radiological images, and head and neck ultrasound, among others,
were performed. In the “B” itinerary workshop, fiberoptic laryngoscopy, tracheostomy
and neck dissection simulations were performed in a demo model and in a lamb’s larynx.
The first day concluded with a round table discussion about the topic “Challenges in
Biomedical Research”, in which different level researchers (basic, clinical and translational)
participated.
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The second day was structured around Traumatology and General Surgery as the
thematic sections, with two conferences being given in each section: “The knee in the
athlete” and “The importance of Radiology” in Traumatology, and “Kidney transplantation”
and a “Party conference”, with the aim of promoting communication skills, in General
Surgery. Workshops proposed for the Traumatology section were “placement of bandages
and casts” and “resolution of clinical radiology cases” for the “A” itinerary and “shoulder
and knee ultrasound” for route B. For the workshops included in General Surgery, itinerary
“A” performed a rotation of “surgical skills: microsurgery, laparoscopy, hand washing and
operating room preparation”, while the “B” itinerary finished the journey with a “kidney
dissection” workshop on pig specimens. To close the congress, some recent young resident
doctors of the University Hospitals associated with the University of the Basque Country
participated in a round table titled “Surgery seen by resident doctors”.
In the third edition of the congress, 150 places were offered, which were open to any
student of the degree in Medicine. Registration was performed through an online form
using the Google Forms platform, including fields for filling in personal data (name and
surname), in addition to the selection of the congress itinerary according to the course in
which students were enrolled. After the congress, an anonymous online satisfaction survey
was carried out with 10 items (scored from 1 to 4, where 1 was the lowest and 4 was the
highest; no neutral responses were allowed) using the same platform (Table 1).
Table 1. Ten-item questionnaire used to evaluate the satisfaction of Congress attendees.
Item Question Answer
1 Academic Course 1st/2nd/3rd/4th/5th/6th
2 Itinerary A/B
3 Gender Female/Male/Not answer
4 On a scale of 1 to 4, how would you rate the conferences? Provide an individual response to each of theconferences you attended. 1/2/3/4
5 On a scale of 1 to 4, how would you rate the topics chosen for each of the conferences? Provide anindividual response to each of the conferences you attended. 1/2/3/4
6 On a scale of 1 to 4, how would you rate the roundtables? Provide an individual response to each of theconferences you attended. 1/2/3/4
7 On a scale of 1 to 4, how would you rate the workshops you have attended according to your itinerary? 1/2/3/4
8 Do you consider that the congress has contributed to your training as a medical student? Yes/No
9 Would you recommend the congress? Yes/No
10 If you have any suggestions, doubts or questions, let us know! Open answer
The data were processed with GraphPad Prism8™ software to obtain descriptive
statistics for each activity carried out during the congress (mean and standard deviation),
as well as for the evaluation of transversal competencies among the student members of
the organizing committee. These data were then subjected to an analysis of variance for
matched data (Friedman test), after checking that the data did not conform to a normal
distribution, and Dunn’s multiple comparisons test. A minimum significance level of
p < 0.05 was accepted.
3. Results
All of the 150 places offered in the Congress of Surgery for Students sold out on the first
day of the registration period, year after year, running out in less than an hour in the third
edition. For the last edition, the attendance verified through the signatures registration and
delivery of credentials was 97.3% (146 students). Participants in the congress were 75%
women (110) and 25% men (36).
Most of the congress participants were first- and second-year students, 48.64% (71)
and 35.62% (52), respectively. Students in the third, fourth, fifth and sixth years accounted
for, respectively, 8.9% (13), 2.74% (4), 3.42% (5) and 0.68% (1), Figure 1A. According to the
itinerary carried out by the students, we observed that the number of students enrolled
Educ. Sci. 2021, 11, 536 5 of 10
in the “A” itinerary 102 (70%) was more than double that enrolled in the “B” itinerary
(Figure 1B).
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Figure 1. Histogram of relative frequencies of congress attendees according to the academic year of medicine they were
attending (A) and according to the itinerary to which they were assigned (B): itinerary “A” (first- and second-year medical
students) and itinerary “B” (third- to sixth-year medical students). Relative frequencies are shown according to the gender
indicated on the registration form (female (white) or male (grey)) or both together (black).
Global as es ment of conference topics was 3.5 ± 0.5 (out of 4). Analyzing each
conference according to its conte ts, we verifi d that t e topics w th the ighest scores we
Neu osurgery 3.51 ± 0 63 and the party conference 3.59 ± 0 75; by contrast, the worst-rated
conferences were Trauma and Orthopedic Surgery and Biomedical Research (round table),
2.58 ± 0.83 and 2.3 ± 0.9, respectively (Table 2).
Table 2. Score obtained in each of the activities carried out in the third edition of the Surgery Congress for Medical Students.
Data are expressed as mean and standard deviation (SD).
Type of Activity Itinerary Name of Activity Score(Mean and SD)
Conferences or round table A&B
Biomedical Research (round table) 2.30 ± 0.9
Trauma and Orthopedic Surgery 2.58 ± 0.83
Kidney transplantation 3.02 ± 0.9
Otorhinolaryngology 3.10 ± 0.87
Vascular Surgery 3.15 ± 0.74
Radiology 3.49 ± 0.68
Neurosurgery 3.51 ± 0.63
Party conference 3.59 ± 0.75
Practical workshops
A
Trauma and Orthopedic Surgery 2.90 ± 0.9
Otorhinolaryngology Gymkhana 3.33 ± 0.73
Cardiopulmonary Resuscitation 3.39 ± 0.71
Surgical Skills 3.41 ± 0.77
Suture 3.67 ± 0.54
B
Ultrasound examination 3.0 ± 0.76
Microsurgery 3.0 ± 0.93
Kidney Dissection 3.2 ± 0.83
Brain Dissection 3.3 ± 0.87
Tracheotomy 3.9 ± 0.46
With respect to the practical workshops, the global assessment was 3.33 ± 0.79 and
the results were no different when distinguishing between the “A” and “B” itineraries
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(3.34 ± 0.77 vs. 3.30 ± 0.83, respectively). All workshops had a score equal to or greater
than 3, excepting Traumatology for the “A” itinerary 2.9 ± 0.94. Finally, 99% consid-
ered that the surgery congress was useful for their university training and 100% would
recommend it.
When analyzing the evaluation of the acquisition of transversal competencies carried
out by the professor present in the Organizing Committee ( Table 3 and Figure 2), it can
be seen that the students showed, from the beginning, a good level of competence in the
aspects “teamwork and leadership” (2.9 ± 0.1) and “communication” (2.7 ± 0.1). On the
other hand, the worst-rated competency was “planning and time management” (0.4 ± 0.7).
Table 3. Scores obtained in each of the transversal competences by the student members of the Organizing Committee. Data
are expressed as mean and standard deviation (SD). Asterisk (*) shows the statistical differences between the first meeting
and the post-congress meeting, and the pound sign (#) shows the statistical differences between the intermediate meeting
and the post-congress meeting (* or #: p < 0.05); **: p < 0.01; ***: p < 0.001; n.s.: p > 0.05).
Transversal Competence First Meeting Intermediate Meeting Post-Congress Meeting
Analysis and problem solving 2.6 ± 0.4 3.2 ± 0.2 (n.s.) 3.7 ± 0.1 ***; #
Teamwork and leadership 2.9 ± 0.1 2.9 ± 0.3 (n.s.) 3.6 ± 0.1 *; #
Communication 2.7 ± 0.1 3.1 ± 0.1 (n.s.) 3.4 ± 0.2 *
Analytical thinking 2.2 ± 0.4 2.7 ± 0.4 (n.s.) 3.2 ± 0.5 **
Planning and time management 0.4 ± 0.7 1.9 ± 0.5 (n.s.) 2.9 ± 0.5 ***; #
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As shown in Table 3, the most significant increases occurred when comparing the
results of the first meeting with those of the third meeting (the post-congress meeting). How-
ever, when the values of the intermediate organization meeting were compared with the
post-congress meeting, there was only a significant increase in the competences “analysis
and problem solving”, “teamwork and leadership”, and “planning and time management”.
4. Discussion
This paper presents the concept of using a student-led surgical congress for medi-
cal students as a tool for the acquisition of transversal competences. Technological and
practical innovation have been progressively incorporated into medical training. Multiple
educational models have relied on technological advances to develop both technical and
non-technical competences and abilities at the same time. These models have two purposes:
to improve the surgical technique and to improve the student’s self-confidence in practice.
To achieve these objectives, it has been found that the most appropriate resources are active
and participative programs that involve students to a greater extent [9].
Non-technical and non-specific skills, such as leadership, teamwork, self and collective
organization, decision making, autonomy, communication, and situational awareness,
are a substantial part of health-related professions, such as medicine, for a competent
and effective patient care [2,10]. These skills, despite being included in the catalog of
transversal competencies of our institution [4], are often not worked on in sufficient depth
in the curricula of health science careers, as reflected in the work of Palomares et al. [11]
about the competence of communication among dentistry students at the University of the
Basque Country.
Nowadays, there are many educational opportunities for the acquisition of transversal
competencies in higher education. Some of these well-known methodologies are work-
based projects, project work, case- and problem-based projects, etc. All of them allow
students to acquire, beyond specific scientific–technical knowledge, numerous transversal
competences, such as teamwork, self-solving of problems, critical analysis, active discussion
of different points of view, etc. [12–14]. With respect to these aspects, our activity does
not provide a clear teaching innovation. However, our model proposes a learning process
that mixes first-year students (18 years of age) with sixth-year students (24 years of age or
older), making it a transversal and intergenerational activity. This mixed-level learning
model allows both young and old to learn from each other and allows students of all ages
to share their knowledge with each other [15,16].
Furthermore, active participation in congresses and other collective activities during
undergraduate studies has been shown to be a key point in the training of health profes-
sionals to explore the interests of the specialty, share research, exchange experiences and
transmit knowledge [17]. In a study of the National Autonomous University of Mexico with
undergraduate students, those attending a general surgery course based on theoretical and
practical training demonstrated improved basic surgical skills by 40%. Furthermore, the
error rate in both surgical material handling and basic skills was reduced to 0%. Practical
teaching, therefore, not only contributes to the acquisition of surgical abilities, but also
causes a very significant increase in the level of self-confidence [18].
García-Núñez et al. employed a teaching strategy based on learning experience and
problem-based learning. Their study design was aimed at quantifying decision-making
competencies when performing diagnostic and therapeutic procedures in post-traumatic
patients. To achieve this objective, they used advanced computer resources. They evaluated
the results with an individual questionnaire, obtaining evidence of the acquisition of a
metacognitive competence of 76% [9]. Larraz et al. [19], when analyzing the impact of coop-
erative learning in the acquisition of transversal competences in teacher training students,
showed that, thanks to cooperative work, students developed and increased competences
involved in personal (teamwork, interpersonal relationships and ethical commitment),
instrumental (verbal and written communication, problem-solving and decision-making
and the ability to analyze and synthesize), and systemic skills (independent learning and
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motivation). They found that these skills were all acquired at a high level, increasing by
more than 80% after active learning methodologies.
Our results show that, among the student members of the Organizing Committee, the
promotion and organization of a student-led congress for medical students allowed them
to increase their transversal skills. The evaluation made by the professor involved in the
Organizing Committee showed that the post-congress scores of the transversal competences
were 1.2–1.4 higher than those obtained at the first meeting. These values are substantially
lower than those found in the aforementioned studies. However, in our opinion, there is a
substantial difference that could explain these “worse” results. The evaluations made in
the aforementioned papers were carried out by the students themselves, regarding their
own acquisition of competencies. Several studies report that these self-assessments may
often be biased and these perceptions are not always realistic [20,21], so their true impact
on students must be taken with caution.
Another aspect that should not be overlooked, and which requires us to be cautious in
generalizing our results, is the small sample size. To date, this evaluation of the transversal
competences has only been carried out on the five students involved in the organization of
the third edition of the Surgery Congress for Students. On the other hand, being such a
small working group, which can be constantly monitored by the professor involved in the
Organizing Committee, there could be a bias in the improvement detected, and this may
not be entirely due to the students’ own self-learning but to involuntary interference by the
professor.
When analyzing the results of the evaluation of the activities conducted during the
congress, we must first point out that we used a rating scale from 1 to 4. It is true that
most studies use surveys based on a Likert scale of 1 to 5; in our case we opted for a
scale of 1 to 4. Since this was the first time that a survey had been conducted to evaluate
such an activity promoted by the students themselves, we decided to exclude the option
of answering with a neutral response, in order to obtain a complete opinion from the
participants, since several studies have shown that the inclusion of a neutral or “no answer”
option significantly increases the number of people who state that they have no opinion
when they really do have an opinion [22,23].
This study has some limitations or difficulties that should be pointed out. Since
we could not find a guide or paper detailing in detail how the students could develop
by themselves, we first encountered the problem of stimulating or keeping the students
focused on the organization of the congress, while maintaining their academic obligations,
as these were not reduced or modified in any way by being involved in this project.
In addition, the success and development of the congress was not only dependent on
the efforts and willingness of the organizing team and the rest of the staff, but also on a
degree of luck whereby the complex interaction between all the aspects involved (keynote
speakers, supply of consumables, budget allocation, catering, etc.) went according to plan.
Many of these aspects can slip by the initial planning, without being anticipated, and
therefore the students must be able to respond promptly to any unexpected events.
Another limitation is related to the evaluation, which involves two aspects, one
concerning the congress and the other the Organizing Committee. Regarding the congress,
in addition to seeking the feedback from the students who attended, it would also have
been of interest to consider the opinion of the invited speakers and other medical specialists
who were involved. The expert opinion of these people, often highly experienced in
organizing and participating in congresses, would have been useful to show how the
student-organized congress did or did not fit in with a professional medical congress. On
the other hand, the evaluation of the acquisition of transversal competences was only
carried out on the five students who were members of the Organizing Committee. This is
too small a sample to clearly indicate the effectiveness of this type of activity in acquiring
transversal skills.
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5. Conclusions
This paper presents a model of activity for the acquisition of transversal competences
based on the organization of a student-led student surgical congress, ready to be imple-
mented, and adapted and modified to the specific needs or characteristics of each institution.
The positive evaluation of the activity by the attendees supports the proof of concept.
Thus, in conclusion, we consider this type of initiative to be interesting because it
encourages students to learn and promotes their interest in advancing in the knowledge
of surgical specialties and research in this field, as well as in the training of students in
transversal competences.
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